Analysis of the steady-state and initial rate of doxorubicin efflux from a series of multidrug-resistant cells expressing different levels of P-glycoprotein.
Continuous monitoring of fluorescence (CMF) has been used to examine doxorubicin efflux from intact human myeloma cells. The time resolution of these measurements has enabled detailed comparison of the initial rates of efflux for the drug-sensitive myeloma line RPMI 8226 and a series of sequentially derived multidrug-resistant (MDR) lines expressing different amounts of human MDR protein (P-glycoprotein). Cells that are 3-, 10-, 60-, or 120-fold resistant to doxorubicin export approximately 10, 20, 30, or 33% more doxorubicin than the parental sensitive cells, respectively, when all are preloaded to the same level of total intracellular drug. Remarkably, however, when cells are loaded to the same level of exchangeable drug the initial rates of efflux are found to be virtually identical. This agreement between rates is apparently not dependent on the drug concentration. Approximately 50% of the increase in the steady-state level of doxorubicin efflux for the resistant cells is abolished upon glucose starvation. However, surprisingly, the apparent initial rates of efflux from the treated and untreated cells are found to be virtually the same. Pretreatment of the resistant cells with verapamil reduces the steady-state level of efflux but increases the apparent initial rate at some concentrations. Conversely, vincristine does not alter steady state but slows the initial rate of efflux from both sensitive and resistant cells by approximately the same extent. Finally, quite interestingly, a nearly linear relationship between pHi and relative steady state of efflux is found for the series of cell lines. These data are interpreted in terms of existing models for MDR.